Fine structural studies of the bipolarization of the mitotic apparatus in the fertilized sea urchin egg. I. The structure and behavior of centrosomes before fusion of the pronuclei.
During fertilization the sperm brings two centrosomes into the egg. One centrosome contains a centriole of normal length originally seen as the basal body of the sperm flagellum. Characteristically, the proximal half is enwrapped in osmiophilic material. This centrosome is attached to the centrosomal fossa, a bowl-shaped depression of the nuclear envelope of the male pronucleus. Microtubules radiate out from the osmiophilic half characterizing this structure as a centrosome and microtubule organizing center (MTOC). The second centrosome which also acts as an MTOC is attached to the mitochondrion of the sperm. At the beginning it appears as an unstructured accumulation of osmiophilic material out of which later on centriolar microtubules grow. Though this centrosome is marked by an immature centriole it is capable of organizing microtubules and of reproducing itself. This centrosome becomes loosely associated with the female pronucleus by means of microtubules. Then it separates from the mitochondrion which finally is lost. When the two pronuclei fuse, the centrosome derived from the basal body remains firmly attached to the centrosomal fossa, which has persisted in the envelope of the zygote nucleus after pronuclear fusion. Using the fossa as a marker of the position of this centrosome on the nuclear surface, we conclude that it is a stationary centrosome in the process of bipolarization for the first mitosis.